The effects of postovulatory aging of mouse oocytes on methylation and expression of imprinted genes at mid-term gestation.
Previous studies by others and ourselves have suggested that the methylation pattern of imprinted genes in oocytes is altered during postovulatory aging. The purpose of the current study was to evaluate the effects of postovulatory aging of mouse oocytes on methylation and expression of imprinted genes at the mid-gestation development stages. Proestrous females were artificially inseminated at 13 h (fresh-oocyte group) or 22 h (aged-oocyte group) post-hCG. Estrous females were mated with males as a control group. On dpc (day post coitus) 10.5 of development, embryos and placentas were collected and DNA and RNA were extracted, respectively. Methylation and total expression of Igf2r and H19 was investigated by quantitative analysis of methylation by PCR and quantitative real-time RT-PCR, respectively. Our results showed no significant changes of methylation in the differentially methylated region (DMR) and total expression of Igf2r in embryos and placentas, and no significant changes in methylation of H19 in embryos at dpc 10.5 of development compared with the control group regardless of artificial insemination of fresh or aged oocytes. In contrast, placentas of the aged-oocyte group exhibited significantly lower methylation levels in the H19 DMR. Furthermore, we observed that the increased expression of H19 in placentas of the aged-oocyte group was associated with significant hypomethylation of H19 DMR. These results suggest that postovulatory aging of mouse oocytes has adversed effects on methylation and expression of H19 in placentas at the mid-gestation development stage.